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ABSTRACT 
The purpose of this study was to deter1nine which type of 911 medical call (code 
1, cardiac/respiratory; code 2, trauma; code 3, neurological; code 4, pediatric; code 5, 
routine; and code 6, gastrointestinal/genitourinary) is most stressful for a paramedic. A 
sample of 22 subjects were obtained from three different counties in a southeastern state. 
Physiological measurements (blood pressure and heart rate readings) were the variables 
used to measure stress. Descriptive and inferential statistics were utilized to examine 
demographics, as well as the variables under study. Findings from this study revealed 
that routine calls elevated systolic blood pressure overall and trauma calls elevated heart 
rate overall. There was no difference detected comparing counties B, C, and D. There 
were also no significant differences when comparing years of experience as a paramedic 
working with the different types of medical calls. Implications for further research and 
applications to nursing were made. 
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CHAPTER I 
INTRODUCTION 
Paramedics face actual and/or potential injury and death to self or others while on 
their jobs (Murphy et al., 1994). Emergency procedures and tasks are perfor1ned by the 
paramedics under grueling conditions and require quick and accurate decisions. Emer­
gency medical services is one of the most stressful occupations an individual can choose 
(Nordberg, 1993). 
According to Hammer et al. (1986), a high level of stress is associated with the 
occupation of a paramedic. Research has been conducted to deter1nine what paramedics 
believe are their stressors (Allison et al., 1987; Neale, 1991 ; Federici( et al. , 1993) and to 
compare the stress of paramedics with that of other health care professionals (Hammer et 
al. , 1986; Murphy et al. , 1994). Goldstein et al. (1992) conducted research on paramedics 
during a 24-hour workday and a 24-hour nonworkday comparing ambulatory blood pres­
sure reading and heart rate. Heart rate was higher during nonworkday than during work­
day, and rather than being elevated for the entire 24-hr period, work blood pressure 
seemed to reflect the relatively high stress associated with specific situations in the work 
of a paramedic. Jamner et al. (1991) also monitored ambulatory blood pressure and heart 
' 
rate of paramedics. This study examined effects of episodes of occupational stress on 
cardiovascular reactivity and subjective reports of stress. The aim of Jamner' s study was 
to detertnine how individual differences in cynical hostility and defensiveness interacted 
with situational demands to affect cardiovascular responses in a natural setting. Specifi­
cally, in a hospital setting involving interpersonal conflict, subjects who were high in 
2 
both defensiveness and hostility showed heart rate responses approximately 10 bpm 
higher than subjects who were high in hostility but low in defensiveness. The same pat­
tern of relationships was obtained for diastolic blood pressure. 
Research has been conducted to identify the stressors in the role of paramedics. 
Further research is needed to identify which specific types of 911 or emergency calls are 
more stressful in the paramedics' occupation. 
Statement of Problem 
Research has not dete1·1nined the specific type of emergency call requiring treat­
ment which is most stressful in the paramedics' occupation. Each paramedic had their 
blood pressure and heart rate checked several times a day while at work during this study. 
The research question was, ''Which type of 911 medical call is most stressful for a 
paramedic?'' 
Conceptual Framework 
Newnan's (1989) model was utilized as the conceptual framework for this study. 
Figure 1 illustrates Neuman's model (adapted from Neuman, 1989, p. 26). Neuman's 
model was based on Gestalt theory, the general systems theory, and Hans Selye's stress 
theory. Gestalt theory maintains ''that the homeostatic process by which an organism 
maintains its equilibriwn, and consequently its health'' (Marriner, 1986). When the 
homeostatic process fails to some degree, or when the person remains in a state of dis­
equilibrium, sickness develops. The general systems theory states "that all the elements 
are in interaction in a complex organization'' (Marriner, 1986). Selye's stress theory is 
presented in detail in Chapter II. 
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Figure 1. Betty Neuman's System Model (a
dapted from Neuman, 1989, p. 26) 
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Neuman's model focuses on stress and stress reduction and is primarily concerned 
with the effects of stress on health. Neuman (1989) uses a holistic, open, systems 
approach for explaining the client (person, family, group, community or issue) in interac­
tion with the environment. Major concepts of this model are stressors, lines of defense 
and resistance, degree of reaction, levels of prevention and intervention. 
The open-system approach implies that the system is never at rest (Marriner, 
1986), one in which ''there is a continuous flow of input and process, output and feed­
back'' (Neuman, 1989, p. 7). In any system a tendency to maintain balance among the 
disruptive forces exists (Marriner, 1986). Neuman defines these forces as stressors. 
Stressors can be either beneficial or harmful. Neuman uses Hans Selye's definition of 
stressors as "tension-producing stimuli with the potential of causing disequilibrium, situ­
ational or maturational crises, or the experience of stress within an individual's life'' 
(Selye, 1982, p. 85). Neuman views stressors as: 
1. intrapersonal: forces occurring within the individual, 
2. interpersonal: forces occurring between one or more individuals, and 
3. extrapersonal: forces occurring outside the individual. 
Neuman considers the person to be an open system interacting with the environ­
ment. Her model consists of several concepts. The person has a core consisting of basic 
structures. These basic structures encompass factors necessary for the person's survival. 
Factors consist of genetic response pattern, normal temperature range, and physiologic, 
psychological, sociocultural, developmental and spiritual variables. Surrounding the 
basic core structure are concentric circles, which in Neuman's model consists of several 
concepts. The circles, which are diagrammed as broken lines, are called the lines of 
5 
resistance and these represent the internal factors that help the person fight or defend 
against a stressor. The third circle is a solid line called the normal line of defense, repre­
senting the state of adaptation a person has maintained over time, or the usual wellness 
level. This usual wellness level is the result of previous system behavior, defining stabil­
ity and integrity of the system and its ability to maintain them. Influencing factors are 
system variables, coping patterns, life-style factors, developmental and spiritual influ­
ences, and cultural considerations. The outer broken ring is the flexible line of defense. 
This circle acts as a protective buffer system for the client's norrnal state. That is, it 
ideally ''prevents stressor invasions of the client system, keeping the system free from 
stressor reactions, or symptomatology'' (Neuman, 1989, p. 28). If the flexible line of 
defense cannot protect a person from the stressor, the stressor can break through the nor­
mal line of defense, causing a reaction. The resulting reaction depends on the client's 
lines of resistance. 
Newnan conceptualizes prevention in three levels: primary, secondary, and ter­
tiary. This study explored only primary and secondary prevention. Primary prevention is 
when a stressor is suspected or identified. A specific reaction has not occurred, but 
degree of risk is known. Interventions attempt to reduce the possibility of the client's 
encounter with the stressor or strengthen the flexible line of defense to decrease the pos­
sibility of a reaction when the stressor is encountered. Health promotion, according to 
Neuman, is a component of primary prevention, ''with the basic purpose ofpreventing 
illness by increasing the wellness potential'' (Neuman, 1989, p. 73). Secondary preven­
tion involves interventions or treatment initiated after symptoms have occurred. The 
individual will use external and internal resources in an attempt to stabilize or strengthen 
6 
the internal line of resistance. Intervention involving tertiary prevention is selected when 
some degree of client system stability and reconstitution have occurred following secon­
dary prevention interventions. ''Tertiary prevention interventions maintain reconstitution 
when client resources are mobilized to prevent additional reactions to stressors or regres­
sion from the current wellness level'' (Neuman, 1989, p. 73). 
Neuman's model addresses the four concepts of the nursing metaparadigm (per­
son, environment, health, and nursing). Person is viewed by Neuman as a whole, multi­
dimensional, dynamic system. An individual, family, group or community can be utilized 
with this model. The environment are those internal and external forces surrounding the 
person at any given time. Health is defined by Neuman as a state of wellness or system 
stability and is demonstrated by harmony or balance of all parts and subparts of the per­
son. Nursing is a unique profession that deals with all variables affecting the person. It 
encompasses all the actions that assist persons, families, and groups to attain and main­
tain a maximum level of wellness. Neuman's model is used to illustrate how stress 
affects an individual. This study identified which specific type of emergency patient care 
caused the most increase in stress with paramedics as measured by elevated blood pres­
sure and heart rate. 
Assumptions of Study 
This study was conducted with the following assumptions: 
I. Increase in blood pressure reading and increase in heart rate are indicative of 
stress. 
2. Subjects will be accurate and honest in recording data. 
3. Paramedics can correctly take vital signs. 
4. Certain situations in patient care are more stressful. 
7 
5. Emergency medical technicians do more of the manual labor ( chest compres­
sions) while paramedics do more of the patient care (intubation, delivery of 
emergency medications) 
Limitations of Study 
This study was conducted with the following limitations: 
1. Study was restricted to only full time paramedics. 
2. Population was confined to four specific counties in a southeastern state. 
3. Subjects in this study were predominately male; thus limiting generalizability 
of findings to female populations. 
4. Interaction with either the emergency department staff and/or the researcher 
may have effected on decreasing or increasing physiological findings. 
5. Length of time between stressor and physiological measurement of stress may 
have varied with situations. 
6. First blood pressure and heart rate readings may have increased due to stress 
from the actual study. 
7. There was no control over the individual paramedics' physical condition. 
Importance of Study 
Stress can have physical, emotional, intellectual, social and spiritual conse­
quences. Usually, the effects are mixed because stress affects the whole person. Many 
illnesses have been linked to stress, such as, asthma, tuberculosis, coronary artery dis­
ease, essential hypertension, congestive heart failure, cancer, and many more disease 
states (Kozier et al., 1995). Identifying specific stressors for paramedics would not only 
benefit them ( decrease illness) but also other healthcare professionals and the patient. 
Not identifying such stress could cause paramedics to have a less than optimal task per­
formance and potential risk for public safety as well as other factors (Murphy et al., 
1994). According to Greenberg (1987), employees who are under occupational stress, 
) 
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"may make poor decisions, miss days of work, or begin abusing alcohol and other drugs'' 
(p. 251). 
Stress causes stimulation of the sympathetic nervous system which increases car­
diac output and vasoconstriction of arterioles, thus increasing blood pressure. Stress also 
increases rate as well as force of heartbeat (Kozier et al., 1995). 
This study was designed to detern1ine which type of emergency call is the most 
stressful for the paramedic. Deter1r1ining this type of stressor may benefit other health 
care professionals, emergency medical services instructors, and bring about public 
awareness. 
The emergency 911 system was located in all of the counties in the state where 
this study was to be conducted. In the four specific counties, the emergency 911 system 
was coordinated by a central dispatcher. When a person calls 911, trained personnel 
asked the caller if they needed fire, police, or medical assistance. When medical assis­
tance was needed, the dispatcher gave infor1nation about the situation, verified the phone 
number and address and dispatched the closest fire department (first responders) and 
emergency medical services (emergency medical technicians and paramedics). 
In the southeastern state where this study took place, the national standard para­
medic curriculum consists of a total of 610 hours (minimum); 116 hours in the hospital, 
314 hours didactic and 180 hours field internship. The topic of stress management is 
built into the national standard paramedic curriculum. 
The original plan for data collection included two counties, A and B. Due to no 
participation from County A, the researcher did a second data collection with an addi­
tional two counties (Counties C and D). 
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In summary, Neuman's system model was utilized as the conceptual framework. 
The model focuses on stress and stress reduction and is primarily concerned with the 
effects of stress on health. This research study was designed to identify which type of 
emergency patient care causes the most increase in stress with paramedics. The physiol­
ogic measures used were the blood pressure and heart rate readings. Several limitations 
and assumptions were made by the reasearcher. Chapter II will discuss a literature 
review of topics related to this study. 
CHAPTER II 
REVIEW OF LITERATURE 
This study was designed to deterrnine which type of 911 emergency call is most 
stressful for a paramedic. This chapter will provide a review of literature which covers 
the following areas: concepts of stress, the stress response (sympathetic nervous system 
and pituitary gland), paramedics and stress, and other health care professionals and stress. 
Stress 
Life without stress is impossible. Without stress there would be no change, 
growth, or productivity. But when stress becomes unmanageable it becomes a destruc­
tive force that has a negative impact on health, personalities, jobs, and families (Mitchell 
and Bray, 1990). 
The word stress comes from the ancient Latin language, meaning force, pressure 
or strain. Today, stress is defined several ways (Lazarus, 1966; Mason, 1975): 
1. a response to a perceived threat, challenge, or threat; 
2. a physical and psychological response to any demand; and 
3. a state of psychological and physical arousal. 
The common element is that stress is a response to something in the environment 
(a stressor) (Mitchell and Bray, 1990). Mitchell and Bray (1990, p. 43) reported common 
physical, cognitive, emotional and behavioral signs and symptoms of distress, presented 
in Table I. 
• • 
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Table I. Common Signs and Symptoms of Stress 
Physical 
nausea 
upset stomach 
tremors (lips, hands) 
feeling uncoordinated 
profuse sweating 
chills 
diarrhea 
rapid heart rate 
muscle aches 
sleep disturbance 
dry mouth 
shakes 
vision problems 
fatigue 
Emotional 
anticipatory anxiety 
denial 
fear 
survivor guilt 
uncertainty of feelings 
depression 
grief 
feeling hopeless 
feeling overwhelmed 
feeling lost 
worried 
wishing to hide ' 
feeling abandoned 
wishing to die 
anger 
feeling numb 
identifying with victim 
Cognitive 
confusion 
lowered attention span 
calculation difficulties 
memory problems 
poor concentration 
seeing an event over and over 
distressing dreams 
disruption in logical thinking 
blaming someone 
Behavioral 
change in activity 
withdrawal 
susp1c1ousness 
change in communications 
change in interactions with others 
increase/decrease in food intake 
increase smoking 
increase alcohol intake 
overly vigilant to environment 
excessive humor 
excessive silence 
unusual behavior 
Source: Mitchell and Bray, 1990, p. 43. 
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In addition to routine and essential stress, many human beings risk encountering 
undesirable or excess stress that threatens well-being and may even be life threatening. 
They cope with such threats by either a fight or flight response. 
Walter Cannon (1932), a physician, first identified this response. He described 
the way our body reacts to stress. When confronted by a stressor, a person either stands 
their ground and fights or will run in flight. 
Hans Selye (1982), an endocrinologist, was very interested in the fight-or-flight 
response. He used rats and exposed them to stressors (factors with the potential to cause 
stress) and was able to specify the changes in the body's physiology. Selye concluded 
that regardless of the source of stress, the body reacts in the same manner (Selye, 1982). 
The way the body reacts will be discussed in the stress response section. 
Hans Selye defined stress as the nonspecific response of any demand upon the 
body (Selye, 1982). In order to adjust to stress or to restore the steady state of the human 
body, Selye identified a three phase process, referred to as the general adaptation syn­
drome (GAS). The first phase is the alarm reaction, in which the body becomes aware of 
the stressor and prepares for action. The body's defense forces are mobilized. The sec­
ond phase is the stage of resistance and is characterized by adaptation to the stressor. The 
body's nor1nal level of resistance increases to resist the stressor with the hope of adapta­
tion. The third phase is the stage of exhaustion. If the body continues to be exposed to 
' 
stressors, it will reach exhaustion. At this point, death follows unless the body can regain 
adaptive techniques. 
Richard S. Lazarus, another researcher, defines stress as a whole spectrum of 
interacting factors (stimulus, response, cognitive appraisal of threat, coping styles, psy­
chological defenses, and the social milieu) (Lazarus, 1966). 
13 
Miller (1978) developed living systems theory. He defines stress as a underload 
or overload of matter, energy or infor1nation input to, or output from, a living system 
(Miller, 1978). It should be noted that the notion of stress is ''conceptually tied to the 
notion of input or output requirements of a given system, and to the notion of the need for 
invitation of an adjustment process to correct for a deviation from homeostasis'' 
(Steinberg and Ritzman, 1990, p. 140). 
Stress Response 
The stress response is carried out by the body's endocrine and nervous systems. 
This response is related to Selye' s alarm reaction phase of GAS. When a person is faced 
with a stressor, there is input into the central nervous system. Figure 2 (adapted from 
McCance and Huether, 1994, pp. 302-303) presents the stress response. This diagram 
clearly shows that while a certain amount of stress is vital for development, too much 
stress can be detrimental. 
Several reactions cause an increase in blood pressure and heart rate when the 
stress response has been initiated (McCance and Huether, 1994). Norepinephrine, epi­
nephrine, and cortisol release are stimulated by the stress response. Catecholamines 
( epinephrine and norepinephrine) are released by the sympathetic nervous system and 
circulate in the plasma. They act by stimulating two major classes of receptors: alpha­
adrenergic and beta-adrenergic receptors. Norepinephrine regulates blood pressure by 
constriction of smooth muscle in all blood vessels. Epinephrine enhances myocardial 
contractility, increases heart rate, and increases venous return to the heart. Cortisol is 
produced by the adrenal cortex and causes increased responsiveness of arterioles to the 
constrictive action of adrenergic stimulation, thus increasing blood pressure and heart rate 
14 
Stressor 
t t 
Input into the central nervous system Behavioral adaptations 
t 
Hypothalamus integrates response 
t 
Corticotropin-releasing factor (CRF) 
t t t 
sympathetic nervous system anterior etuitary posterior pituitary 
norepinephrine adrenal endorphins ACTH growth prolactin vasopressin/
I medulla hormone ADH 
t t t t t t 
immune• increased increased decreased increased dilates 
effects contraction pupil gastric dilation bronchial 
•of arteriole dilation secretion of skeletal airways 
smooth muscle muscle 
t vasculature 
increased 
blood 
pressure 
adrenal medul Ia 
-i 
epinerhrine release 
t t t t t -i t 
dilates liver increased increased increased pancreas decreases 
bronchial I dilation of force of Iipolysis of I degradation .airways I skeletal muscle cardiac triglycerides I of cholesterol 
I vasculature output I I to bile acids 
I t '1, I 
I increased increased I increased 
I cardiac circulating I serum 
I output free fatty acids I cholesterol 
t t t t t 
decreased increased increased decreased increased 
glycogen glycogenolysis gluconeogenesis insulin glucagon 
synthesis I I I 
t I t 
increased I decreased glucose 
blood glucose uptake in skeletal 
muscle and peripheral 
tissues 
ACTH 
t 
adrenal cortex 
t t 
increased cortisol 
aldosterone 
release ' 
t t I t t t t t t t 
increased increased I increased increased increased decreased promotes promotes decreased 
sodium blood I gastric protein circulating protein lipolysis Iipogenesis luteinizing 
•and water pressure I secretion catabolism PMNs synthesis 1n in face hormone 
retention and I in muscle, I extremities and trunk estradial 
cardiac I lymphoid tissue, I testosterone 
output I adipose tissue, I 
i skin, and bones t 
liver anti-inflammatory effects 
Figure 2. The Stress Response (McCance and Heuther, 1994, pp. 302-303) 
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(McCance and Huether, 1994). Greenberg (1987) indicates that the longer our physiol-
ogy varies from baseline measures (i.e. blood pressure, heart rate, cardiac output) and the 
greater the variance, the more likely a person will develop an illness. 
Selye (1982) also theorized that during the stage of resistance (phase two of 
GAS), impulses are carried by the parasympathetic nervous system to bring the body 
back to nor1nal. This system functions to conserve and restore energy. 
Paramedics and Stress 
Hammer et al. (1986) completed a comparative study of occupational stress using 
374 paramedics and medical personnel as the sample. Subjects were actively employed 
in a major Midwestern city. Methods used were: short demographic questionnaire, on­
the-job behavior inventory and revised version of the Medical Personnel Stress Survey 
(MPSS-R). The MPSS-R is a 40-item questionnaire consisting of four subscales: somatic 
distress, negative patient attitudes, job satisfaction, and organizational stress. Means, 
standard deviation and at-test were used to compare the scores of the subjects (p < .05). 
Results indicated that paramedics showed significantly higher levels of organizational 
stress, job dissatisfaction and negative patient attitude than other medical personnel A 
significant conclusion drawn from the study was that paramedics do suffer elevated levels 
of stress. 
Cydulka et al. (1989) did a follow-up study using 280 paramedics employed by 
the emergency medical services bureau of the fire department in a large Midwestern city. 
Results were obtained by the use of the Pearson's correlation coefficient and the multi­
variate analysis of variance (MANOVA). Findings from this study concurred with those 
of Hammer et al. (1986). Paramedics were found to have very high levels of 
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organizational stress, job dissatisfaction, and negative attitudes toward patients but low 
somatic distress. Cydulka et al. (1989) proceeded to correlate the MPSS-R and total 
stress score with demographic features and recent total events of the paramedics. This 
analysis determined that total stress exhibited by paramedics correlated positively with 
age, number of years as a paramedic and number of life events recently experienced. No 
significant correlation was found between total stress and number of calls per shift. 
Allison et al. (1987) also did a study that compared to Hammer et al. (1986). This 
study involved all emergency medical services ( emergency medical technicians, emer­
gency medical technicians-inter1nediate, and paramedics). The purpose of this study was 
to identify sources of occupational satisfaction and stress that differentiate paid from vol­
unteer emergency medical technicians (EMTs) who provide emergency prehospital care 
in a rural area. A survey was completed by 265 EMTs (118 paid and 147 volunteers) that 
contained demographic infor1nation, the Health Professional Stress Inventory (HPSI) and 
a job satisfaction scale. The HPSI consists of 18 statements ( decreased contribution, 
unrealized job expectations, decreased productivity, colleagues failure to contribute, work 
interferes with family life, stagnating professional development, difficulty disengaging, 
increased edginess, failure to receive recognition, guilt over failure to understand 
patients, increased effort yielding less, being taken advantage of, frequent tardiness, hid­
ing from others on the job, increased arguments at home, increased daydreaming, diffi­
cult responsibility, and lack of support for contribution) to measure stress experienced by 
EMTs. The job satisfaction scale consists of eight statements (work group supportive­
ness, job freedom, scheduling days off, helping people, participating in decision-making, 
recognition, developing and maintaining skills and worthwhile accomplishments about 
their work environment). Both instruments used a Likert scale. Logistic regression was 
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used to determine which of the 26 potential sources of occupational satisfaction and 
stress best differentiated paid from volunteer EMTs. Responses from paid EMTs demon­
strated a lack of recognition, others taking advantage of them, time demands with social 
activities and tasks at work created higher stress for them than did responses from volun­
teer EMTs. 
Dutton et al. (1978) studied the psychological stresses experienced by paramedics 
compared to a control group of firefighters. Subjects included 67 paramedics and 56 
firemen of the Houston Fire Department. Three instruments were used for the investiga­
tion. The first was a questionnaire designed specifically to deter1nine psychological 
stress produced by occupation. The second was a widely used life events scale. The 
third was urinary deter1ninations of catecholamines and corticosteroids. Dutton et al. 
(1978) found that questions concerning fatigue, responsibility and job satisfaction dem­
onstrated a significant higher level ofjob-related psychological stress in paramedics than 
in firefighters. Another important finding was statistically higher levels of corticosteroids 
and catecholamines for paramedics on their workdays. A limitation in this study was that 
all paramedics did not participate in urine samples. 
Goldstein et al. (1992) compared ambulatory blood pressure and heart rate in 
thirty paramedics during a 24-hour workday and a 24-hour nonworkday. A multivariate 
analysis of variance was calculate and revealed that heart rate was higher during 
' 
nonworkday than during workday. Rather than being elevated for the entire 24-hour 
period, work blood pressure seemed to reflect the relatively high stress associated with 
specific situations in the work of a paramedic. 
Fredruik et al. ( 1993) conducted a study to deter1nine specific factors important in 
paramedic job satisfaction and job perfortnance. The sample population was 63 male 
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public-agency paramedics and 131 private-agency paramedics (90 male, 51 female) in 
one metropolitan area. Three scales were administered that measured total job satisfac­
tion from the Michigan Organizational Assessment Questionnaire. A four-item scale that 
assessed attitudes toward paramedics' job performance was also administered. Analysis 
of variance demonstrated that public-agency paramedics reported highest levels of overall 
job satisfactions and social rewards of work. Analysis of the attitudes toward paramedic 
job perfor111ance scale suggested that male paramedics are likely to believe that female 
paramedics are not as capable of perfortning certain job functions. 
International research on paramedics revealed a study conducted in France 
(Leroux et al. 1990), where an emergency and intensive care medical team (physicians, 
paramedics, and specialized nurses in anesthesia) work in a mobile intensive care unit 
and in an emergency department. Functions of this team are to provide intensive care, to 
validate the pre-hospital diagnosis and to prepare the patient for optimal hospital admis­
sion. A questionnaire distributed to this medical team requested appreciation of each 
activity for implication and feeling (individual and collective), of death's experiences, of 
works organization, and of requirements. Occupational stress and patient care were not 
described. Further studies are needed. Results were not obtainable as they were printed 
in French. 
Weiss et al. (1996) conducted a study examining the effects of demographics, 
lifestyle, and work characteristics on burnout in EMTs, and then dete11nined the 
interaction of various EMT risk factors on cardiovascular changes. In phase I, EMTs 
completed a demographic data sheet and the Masslach Burnout Inventory (MBI). The 
MBI results were broken down into subgroups of emotional exhaustion, depersonaliza­
tion, and personal achievement; these were compared to national averages. In phase 2, 
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EMTs carried logbooks for one month, during which they recorded preshift and postshift 
blood pressure and pulse. In conclusion, these results showed that personal achievement 
is lower in EMTs than in the general population. There were no significant preshift to 
postshift changes in blood pressure in any subgroup. There was a statistically significant 
preshift to postshift decrease in pulse in unmarried EMTs and in those younger than 32 
years of age. These results indicated little variation in stress between EMTs and the gen­
eral population. The author makes a statement that EMTs do not need more intensive 
intervention programs for the management of heart rate or pulse related to cardiovascular 
risk factors. 
Grigsby and McKnew (1988) conducted a survey-based study among 213 para­
medics to dete1·1nine if work-related stress and its attendant burnout syndrome could 
influence the high hob dissatisfaction reported by this group. Using Jones' Staff Burnout 
Scale for Health Professionals, the highest mean burnout score yet reported for any group 
of health professionals was obtained. Of 23 possible correlates of the measure, 18 were 
associated with burnout. A multiple regression procedure produced a model containing 
eight independent predictors of burnout. On the whole, the study indicated alarmingly 
high work-stress burnout among paramedics. 
Murphy et al. (1994) conducted a study that focused on job outcome differences 
between firefighters and paramedics because of shifting job responsibilities in the two 
' 
groups. The sample consisted of 1,730 professional firefighters and 253 paramedics. 
The instrument used was the Burnout Scale. Means, standard deviations and t-tests com­
puted that the two groups were significantly differentiated by job category. Among both 
groups, those with more years experience reported slightly less job satisfaction, work 
related morale and career goal attainment, and burnout. A major limitation to this study 
20 
was the cross sectional design. Data were collected from a large sample, but at only one 
point in time. Therefore, it is not known how many subjects may have burned out, quit, 
died or become disable. Another limitation was failure to measure intensity of exposure 
to aspects ofjob content, e.g., critical incidents. 
Weiss et al. (1995) conducted a study to identify predictors of symptomatic dis­
tress in EMS personnel exposed to traumatic critical incidents. A replication was per­
for1ned in 2 groups: 154 EMS workers involved in the 1989 Interstate 880 freeway col­
lapse during the San Francisco Bay area earthquake, and 213 counterparts from the Bay 
area and from San Diego. Evaluated predictors included: social support, exposure, and 
psychological traits. Replicated analysis showed that levels of symptomatic distress were 
positively related to the degree of exposure to the critical incident. The study strengthens 
the literature linking dissociative tendencies and experiences to distress from exposure to 
traumatic stressors. 
Other Health Care Professionals and Stress 
Many nurses select emergency care as their preferred clinical area. The fast pace 
and uncertainty provide a combination of challenge and satisfaction. However, challenge 
can become stress when adequate support is not present. 
Because many aspects of the intensive care unit (ICU) and emergency care setting 
are thought to be similar, research investigating stress-producing factors in the ICU may 
be applicable to emergency departments. On of the largest studies of ICU nurses was 
conducted by members of the Stress Management Project (SMP). Bailey et al. (1980) 
surveyed 1800 nurses using the research strategy of a stress audit. The tools used for this 
study included structured and free-response items designed to elicit perceptions of 
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stressful and satisfying aspects of ICU nurses. The results showed that nurses in the ICU 
sample identified items related to the category of unit management as producing the most 
stress. Items related to interpersonal relationships were ranked second as causes of stress, 
and items related to patient care ranked third. 
Burns et al. (1983) used the SMP's stress audit technique as the method for 
detertnining stressful and satisfying aspects in the practice of emergency nursing. The 
sample consisted of 65 emergency department nurses, with 65% actually returning the 
questionnaires. Again, items in the category of unit management (specifically, inade­
quate staffing) were seen as the greatest cause of stress by the emergency department 
nurses. Working with an apathetic, inexperienced physician staff was identified as the 
second greatest cause of stress. The item listed as ''patient improvement, progress, and 
recovery'' was cited as the greatest source of satisfaction. 
Hawley (1992) conducted a study in the emergency department of four urban 
Canadian hospitals. The sample consisted of 69 emergency nurses. The instrument used 
was a self-report questionnaire. A general profile of emergency nurses ' perceptions of 
stressors was obtained through the modified Stress Diagnostic Survey. The researcher 
calculated mean scores on scales f ortn 1 to 7 for each stressor category represented in 
closed-ended questions. Data from this study suggested that emergency nurses perceive 
stress originating from a variety of sources in their working environment. Staffing prac-
' 
tices, particularly inadequate staffing, were a source of frequent and intense stress. 
Nurses also reported stress from being required to carry out too many nonnursing tasks. 
Other reports of stress stemmed from delays in transferring patients to other units, work­
ing with inexperienced medical staff and continual confrontation with patients and fami­
lies who exhibited crises or problematic behavior. 
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Keller (1990) conducted a study with 137 emergency department nurses. Three 
questionnaires were used: the Emergency Nurse Questionnaire (69-items relating to 
stress and satisfaction in the practice of emergency nursing), the Maslach Burnout 
Inventory (22-item inventory used to measure the participant's burnout level), and the 
Bell Coping Method Survey (19-items related to coping methods). Findings summarized 
from this study were emergency nurses who reported high levels of personal accom­
plishment and job satisfaction also used a balance of short-tertn and long-term coping 
methods in dealing with stressful situations. In addition, the coping mechanisms that 
appear to be the most effective require the ability to either take direct action in terms of 
drawing on past experiences or seeing humor in the situation, or to ignore stressful situa­
tions by becoming involved in other activities. 
Jezierski ( 1993) interviewed 11 emergency department nurse managers. The top 
ten stresors were: repetitive problems from staff, never being done with their work, con­
stantly being pulled in many directions, handling people's problems, staffing issues, long 
hours, staff stress, dealing with internal politics, never ending paperwork, and bringing 
paperwork home. Nowhere in this article did the researcher or subjects mention the 
patient. 
Whitley et al. (1994) conducted a research study in the United States, Australasia 
and the United Kingdom utilizing 1,056 subjects (emergency physicians) to compare the 
' 
levels of work-related stress and depression reported by practicing emergency physicians 
and to deter1nine the effects of gender and marital status on the stress and depression 
experienced by these physicians. A multivariate analysis of variance was perfor1ned to 
compare scores on the stress inventory and depression scale. The results of this study 
demonstrated that practicing emergency physicians in the U.S., Australasia, and the 
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United Kingdom report statistically different levels of work-related stress and depression 
(the difference was not large). United Kingdom reported significantly higher levels of 
stress than their colleagues in the U.S. and Australasia. The researchers speculated that 
the United Kingdom physicians stress may result from working in environments incon­
gruent with their expectations and relocation is difficult. 
Keller and Koenig (1989) surveyed 177 Los Angeles emergency physicians using 
a stress source questionnaire, the Maslach Burnout Inventory and the Bell Coping 
-
Method. Successful coping mechanisms included drawing on experience, engaging in 
non-job-related activities, and seeing humor in the particular clinical situation. 
Physicians with the highest level of emotional exhaustion tended to use avoidance 
behaviors, such as crying, daydreaming, eating, sleeping more than usual, and preparing 
for the worst. 
Perhaps stress in and of itself is not necessarily detrimental but it may be the 
mechanism of coping that is crucial. Health care professionals have personalities that 
include compulsive overachievenment, low trust, and distant interpersonal relationships 
(Caltano, 1989). These characteristics frequently interfere with successful management 
of long-tertn stress. 
In summary, the literature review supports that paramedics are stressed. Factors 
contributing to this are: job dissatisfaction, lack of recognition, others taking advantage of 
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them, and scheduling issues. No research has been conducted on measuring the physio­
logical measurements of a paramedic when working with the different types of patients. 
Chapter III presents the methodology of this study. 
CHAPTER III 
METHODOLOGY 
The content of this chapter includes discussions of setting of study, sample char­
acteristics, duration of study, instrumentation, design, data collection, and data analysis. 
The study question was ''which type of 911 emergency medical call is most stressful for a 
paramedic?'' 
Setting 
This study was conducted utilizing paramedics who ride in ambulances from three 
counties. With each 911 medical call, an ambulance was dispatched. Each ambulance in 
these counties required at least one paramedic for a call. All ambulances were equipped 
with either manual or automated blood pressure and heart rate monitors. 
As mentioned previously, County A was dropped from the study due to no par­
ticipation. County B has four advanced life support (ALS) ambulances that are stationed 
in one building. County C has four ALS ambulances located in three areas, and County 
D has four ambulances located at one EMS station. Ambulances in these three partici­
pating counties take patients to the hospital that is closest for the most appropriate 
diagnosis. 
' 
According to the 1990 U. S. Census Bureau, all counties had an increase in census 
between 1990 and 1995. Table II presents the regional increase in population. 
I 
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Table II. 
County 
A 
B 
C 
D 
Southeastern State County Population 
Census 
174,819 
69,285 
46,942 
14,416 
Source: U.S. Census Bureau. 
' 
1990 1995 
Census Change 
189,506 +8.4% 
76,704 +10.7% 
49,737 +6.0% 
15,800 +9.6% 
) 
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Sample 
This study was conducted on full-time paramedics (working more than 20 
hours/week) who were employed with either counties B, C, and/or D emergency medical 
services. The total number of available paramedics were 66, but 44 chose to not partici­
pate, leaving a sample population of 22 (33 % of population). A convenience sample was 
used. The only demographics collected were the number of years each subject had been a 
paramedic and if the participating paramedic was currently taking any cardiac 
medications. 
Subjects were contacted through several meetings held by the researcher at emer­
gency medical services (EMS) offices in all counties. Discussions at these meetings 
included reading and signing consent fo1n1s, explanation of data sheet and code sheets, 
and expectations of subjects (recording of own blood pressures and heart rates and keep­
ing personal data sheets throughout the study). Also discussed was the issue of confi­
dentiality. Researcher would maintain confidentiality of all subjects' data sheets but the 
paramedics had to maintain confidentiality until data sheets were placed into the available 
secured box. Subjects were also given the opportunity to refuse participation at any time 
during the study. 
Sampling bias in this study was evident. The subjects were taken from three rural 
counties in a southeastern state, thus there was no representation from metropolitan areas. 
' 
Also, participants were predominantly male. 
Duration of Study 
Data collection was completed in the summer/fall of 1996, with the study length 
being four weeks. When a subject completed the data sheet ( obtained at least three 
) 
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recordings of personal blood pressure readings and heart rates in all six categories), they 
were to stop collecting data and deposit sheets in the secured box. Additional data sheets 
were provided at each EMS station. 
Preparation of the subjects for the study (explanation of the study and infor1ned 
consent) took place approximately one month prior to data collection. 
Independent Variable: 911 Calls 
Conceptual Definition 
911 is available to various counties in this southeastern state for emergency. 
Police, fire, and the emergency medical services can be dispatched from this number. 
Ideally, 911 should be used for emergencies. An emergency is defined as any unforeseen 
event or condition requiring prompt action (Merriam-Webster, 1989). 
Operational Definition 
The 911 medical calls were divided into six codes: code 1, cardiac/respiratory; 
code 2, trauma; code 3, neurological; code 4, pediatric; code 5, routine; and code 6, gas­
trointestinal/genitourinary. Classification for each of the codes are listed in Appendix C. 
Dependent Variable: Blood Pressure 
and Heart Rate Readin~s 
Conceptual Definition 
Blood pressure refers to the pressure in arteries exerted by the left ventricle when 
it undergoes systole and the pressure remaining in the arteries when the ventricle is in 
diastole (Tortora and Anagnostakos, 1984). The first sound heard corresponds to systolic 
blood pressure (the force with which blood is pushing against arterial walls during ven­
tricular contraction). The last sound heard corresponds to diastolic blood pressure. It 
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measures the force of blood in arteries during ventricular relaxation. The blood pressure 
is recorded as systolic/diastolic. 
The alternate expansion and elastic recoil of an artery with each systole of the left 
ventricle is called the pulse (Tortora and Anagnostakos, 1984). The pulse rate is the 
same as the heart rate and is recorded as beats per minute. 
Operational Definition 
The measurement of blood pressure and heart rate were recorded by the Oscillo­
Mate 920 or a manual sphygmomanometer and stethoscope. These readings were taken 
by the subjects and recorded on a data sheet provided by the researcher. 
Instrumentation 
County B ambulances are equipped with the OscilloMate 920 (CAS Medical 
Systems, Inc.) blood pressure monitor. The 920 is designed specifically for ambulances 
where noise and vibration are a problem. It utilizes the oscillometric technique to meas­
ure systolic and diastolic arterial pressures, mean arterial pressure, and pulse rate of either 
pediatric or adult persons. 
The OscilloMate 920 monitor comes with several cuffs for adults and pediatric 
use. The ranges for blood pressure readings are 20-300 mmHg and for pulse is 20-240 
BPM. Accuracy of blood pressure reading is+/- 5 mmHg with a standard deviation no 
greater than 8 mmHg and for pulse is+/- 2 %. The automatic cuff deflates if: cuffpres­
sure exceeds 285 mmHg, measurement time exceeds 120 seconds, time to obtain a pres­
sure reading during a deflation step exceeds 45 seconds, or the microprocessor fails. For 
further information on the monitor and/or the FDA registration number, please contact 
Ellenmary Martin, CAS Medical Systems, Inc. 
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The automated blood pressure monitor used by County B in this study is turned 
on by a power button. Currently, the monitors do a system self test and the zero pressure 
reference is automatically established. The monitor then proceeds to measure the per­
son's blood pressure, mean arterial pressure, and pulse rate which are displayed on a 
monitor screen. 
According to several people at CAS Medical Systems, Inc., all blood pressure 
monitors must have studies perfor1ned that show reliability and validity before the Food 
and Drug Administration approves use of the machine. Several letters were written to the 
FDA and CAS Medical Systems, Inc. requesting a copy of studies perfor1ned by compa­
nies to prove reliability and validity of instruments, but neither the company nor the FDA 
would provide such infor1nation. 
Counties C and D use manual blood pressure and heart rate monitoring. A stan­
dard cuffed sphygmomanometer is available on all ambulances in these counties. The 
cuff is to be placed approximately two centimeters above the antecubital space of the 
subject's arm (the subject documents on the data sheet which arm will be utilized 
throughout data collection). The cuff is to be inflated twenty to thirty centimeters above 
the palpated or auscultated pulsation. The blood pressure cuff is then released slowly at 
about two to three millimeters of mercury per second to obtain a systolic (first sound 
heard) and a diastolic (last sound heard) reading. The heart rate is obtained by palpating 
' 
with the second and third fingers over the radial artery. The rate is counted for a thirty 
second period and this number doubled for a beats per minute ratio. When the heart rate 
is irregular, it is counted for a full sixty seconds and recorded. Each subject's blood pres­
sure reading and heart rate are taken by another paramedic. 
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All subjects have been trained in their medical curricula to assess vital signs. 
Each paramedic attends a mandatory continuing education class and correctly demon­
strates how to assess vital signs each year of practice. 
Design 
The design was quantitative descriptive and deter1nined differences between vari­
ables. This design provided for describing the differences between 911 medical calls 
(independent variables) and subject's heart rate and blood pressure readings (dependent 
variables, because the result of the blood pressure and heart rate is brought on by the 911 
call). The researcher did not have control over independent variables, which were identi­
fied as the 911 emergency medical calls (cardiac/respiratory, trauma, neurological, pedi­
atric, routine, and gastrointestinal/genitourinary). 
All full-time paramedics in counties A, B, C, and/or D were asked to participate 
in the study with the understanding that they could drop out at any time without questions 
or without affecting their job status. The study utilized one data sheet (Appendix B) that 
consisted of the six categories of 911 emergency medical calls, number of years as a 
paramedic, areas to record blood pressure and heart rate readings and a place to indicate 
which type of blood pressure monitoring system was used. The noninvasive instrumen­
tation used was the OscilloMate 920 or manual blood pressure monitors. 
' 
Infor1ned Consent 
Data collection was primarily done by each subject. Data sheets with no identi­
fying coding were provided by the researcher (Appendix B). Only several items of 
demographic data were obtained and the only coding used was to identify which blood 
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pressure monitoring system was utilized during the study. Each subject maintained their 
own data sheets until all data was collected, at which time the data sheets were deposited 
in the secured boxes at each EMS station. After the researcher received the data sheets 
' 
the information was kept confidential. Since the researcher could not maintain 
confidentiality prior to collecting data sheets, each subject was responsible for maintain­
ing it. Subjects were told they could withdraw from the study any time without questions 
or without withdrawal affecting their job status. Each subject signed a consent for1n after 
a full explanation of the procedure. A copy of the consent f or111 can be found in 
Appendix A. No attempt was made to link the individual consent for1n to the data sheet. 
Potential risks of this study were possible bruising of the upper ar1n from the 
blood pressure cuff and possibly increasing paramedics' awareness of blood pressure, 
heart rate and stress level, which might have a psychological influence. The benefit 
would be to change or increase stress management within the EMS system or in the 
actual education curriculwn of a paramedic. Also benefiting from this study would be 
other health care professionals (physicians, nurses, emergency medical technicians), 
because these people could also change or participate in stress management. 
The proposal for this study was submitted to the Committee for the Protection of 
Hwnan Subjects at Clemson University in June and again in September, 1996, as an 
update (due to adding two additional counties). Written approval for the study was 
received in July and again in September, 1996. Copies of each of these letters can be 
found in Appendix D and E. Written approval was obtained from the county EMS 
Directors (Appendices F through I). 
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Data Collection 
Twenty-two subjects participated in the study during July, August, October and 
November, 1996. Each subject measured their own blood pressure and heart rate at the 
beginning of their shift, which took approximately two to three minutes. Each subject 
decided which arm to use for assessment, recorded this measurement, and used this same 
arm throughout the study. The blood pressure cuff was placed snugly, but not constrict­
ing, on the upper arm ( approximately two centimeters above the antecubital space) with 
the arrow on the cuff appropriately over the brachia! artery. The automated blood pres­
sure proceeded to inflate and deflate the cuff per the Food and Drug Administration 
requirements. Each subject then documented findings on the data sheet (see Appendix 
B). Each subject documented blood pressure and heart rates after each 911 medical call 
and at the end of each shift. On a typical call, the subject brings the patient into the 
emergency department and transfers care over to the primary nurse and proceeds with 
completing the paperwork. During this study, the subjects were asked to transfer care of 
the patient over to the primary nurse and immediately return to their respective ambu­
lance, assess heart rate and blood pressure, and then complete paperwork on the patient 
that was transported. 
All 911 medical calls were categorized into six categories and given a random 
code number of 1-6 ( code 1, Cardiac/Respiratory; code 2 , Trauma; code 3, Neurological; 
' 
code 4, Pediatric; code 5, Routine; and code 6, Gastrointestinal/Genitourinary). Specifi­
cations for each category was deter1nined in a collaborative approach by the researcher, 
several County B paramedics and a County A Emergency Medicine physician. See 
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Appendix C for the six categories. Each of the six code sheets was laminated and dis­
played in each ambulance from these counties for easy reference by subjects. 
An example of this process is provided here. When a 911 call came to the EMS 
office from the dispatcher for a male having a seizure, the subject would respond to the 
call, care for the patient while in route to the appropriate facility, and after transferring 
care of the patient to the emergency department staff, return to the ambulance, measure 
their blood pressure and heart rate and document under code 3 (neurological) for treating 
a patient with a seizure. 
Data collection took four weeks at two different time intervals. When a subject 
completed at least three blood pressures and heart rates on each of the six categories, data 
sheets were returned to the secured box and participation ended. 
Data Analysis 
After completion of data collection, data was entered into a computer using the 
SAS system for analysis. Demographics were analyzed using descriptive statistics. The 
median and the mode were deter1nined for the majority of the demographics collected. 
The inferential statistics was the one-tailed paired t-test (to deter111ine if a difference 
exists between means of the subjects ''nor1nal'' blood pressure reading and heart rate 
compared with that measured after caring for a patient) and the analysis of variance (to 
dete1·1nine if number ofye~s working as a paramedic is a factor). 
In summary, this research study used 22 subjects in 3 different counties in a 
southeastern state. Data collection began after infor1ned consent and review of the data 
collection with all subjects. Measurement of the subjects blood pressure and heart rate 
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were obtained as the physiological measurement of stress. Chapter IV will discuss the 
results of the study. 
CHAPTER IV 
DATA ANALYSIS 
The purpose of this chapter is to present the findings revealed by analysis of data. 
The study question was ''which type of 911 emergency medical call is most stressful for a 
paramedic?' ' This chapter contains a description of the sample, including demographics. 
Analysis of data and findings related to the study question are then discussed. 
Description of the Sample 
Subjects (N= 22) for this study were adult paramedics from three counties in a 
southeastern state. Thirty-six percent were employed with county B, forty-six percent 
were employed with county C, and eighteen percent with county D. Descriptive statistics 
were employed to illustrate sample characteristics and are presented in Table III. 
Years of experience employed as a paramedic were divided into six categories. 
The majority (72%) of the subjects had 2-10 years experience. 
Subjects monitored their own blood pressure reading and heart rates either manu­
ally (64%) or with the Oscillomate 920 (36%), on the same arm throughout the study. 
Two of the subjects documented currently receiving a cardiac medication, 17 indicated 
no cardiac medication, and 3 subjects did not supply the information on the data sheet. 
Variable Statistics 
Due to the fact that a blood pressure reading has two numbers ( diastolic and sys-
tolic), both of these numbers were entered separately in all statistics. Analysis was 
CLEMSON UNIVEI ~11 l 
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Table III. Description of Demographics 
Variable Number 
N=22 
County: 
B 8 
C 10 
D 4 
Years Experience: 
0-1 3 
2-5 8 
6-10 8 
11-15 1 
16-20 1 
> 20 
. 
0 
unknown 1 
Monitor: 
Oscillomate 920 8 
Manual 14 
Cardiac Medication: 
yes 2 
no 17 
unknown 3 
' 
Percent 
36% 
46% 
18% 
14% 
36% 
36% 
4% 
4% 
0% 
4% 
36% 
64% 
9% 
77% 
14% 
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completed utilizing only systolic blood pressure and heart rates ( diastolic blood pressure 
readings were not statistically significant). 
A mean, standard deviation, and Sharpiro-Wilks were calculated on the dependent 
variables (N=22; beginning of the shift systolic blood pressure, diastolic blood pressure, 
and heart rate). Each of these data showed nor1nal distribution. The mean (N=22) of the 
blood pressure was 125/77, with a heart rate of 75 for the beginning of the shift. 
A blood pressure reading was obtained for each separate code of the independent 
-
variable. The mean blood pressure reading was dete11nined for each independent code 
variable (N= 22; code 1 = cardiac/respiratory, code 2 = trauma, code 3 = neurological, 
code 4 = pediatrics, code 5 = routine, and code 6 = gastrointestinal/genitourinary) was 
also calculated. The Shapiro-Wilk showed no11nal distribution in all of these except code 
1 (cardiac/respiratory) systolic blood pressure. The means for each of the codes are: 
code 1: 128/78, 80; code 2: 130/76, 78; code 3: 126/74, 77; code 4: 127/80, 80; code 5: 
129/78, 76; code 6: 123/73, 76. 
A comparison of mean blood pressure reading and heart rate for each code of each 
county was completed. For county B (N = 8), the largest increase in systolic blood pres­
sure reading (x = 6.9, SD= 4.5) occurred with code 2, trauma patients, and the largest 
increase in heart rate (x = 8.2, SD= 6.6) occurred with code 3, neurological patients. For 
county C (N = 10), the largest increase in systolic blood pressure reading (x = 5.3, SD= 
12.9) occurred with code 4, pediatric patients, and the largest increase in heart rate (x = 
5.0, SD= 11.7) occurred with code 2, trauma patients. For county D (N = 4) the largest 
increase of systolic blood pressure reading (x= 8.0, SD= 15.6) occurred with code 5, 
) 
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routine patients, and the largest increase in heart rate (x = 20.7, SD= 19.2) occurred with 
code 1, cardiac/respiratory patients. 
A mean blood pressure reading and heart rate was then calculated in each group 
of subjects according to number of years of being a paramedic. Each group of years (0-1, 
2-5, 6-10, 11-15, 16-20, >20) was compared to each code. The largest increase in mean 
of systolic blood pressure reading was for the 0-1 years of experience with code 2 trauma 
patients (N = 2, x = 11.5), followed by 16-20 years experience in the code 2 trauma 
patients (N = 1, x= 11.0). With the seven subjects who had been employed for 2-5 years, 
their largest increase in systolic blood pressure was in code 5 routine patients (x = 4.9). 
An analysis of variance was completed to deter1nine whether a significant difference 
existed for the years experienced as a paramedic working with each type of patient. 
Years of experience were reduced to three categories (0-1, 2-5, > 6), with dependent vari­
ables being the 18 sets of systolic blood pressure, diastolic blood pressure, and heart rates 
(i.e. code 1 SBP minus beginning of shift SBP). 
Finally, a one-tailed paired t-test was calculated on the change blood pressure and 
heart rate readings (post scores minus pre scores) for each code (1-6) and all subjects (N 
= 22) to detertnine whether there was a difference between these groups (see Table IV). 
Discussion of Findin~s 
This study used a convenience sample. The risks of bias was minimal because of 
the assumption of a homogeneous population, although metropolitan areas were not rep­
resented in this study. Results may have been different with a larger sample size and 
representation from the metropolitan area. This study could be used as a pilot study for 
further research. 
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Table IV. One-tailed Paired t-test of Change Scores 
T value P value P value 7 2 
Systolic blood pressure: 
Code 1 2.03 0.05 0.025* 
Code2 1.89 0.07 0.035* 
Code 3 1.55 0.14 0.070 
Code4 1.06 0.36 0.180 
Code 5 2.50 0.02 0.01 0* 
Code 6 -0.07 0.94 0.470 
Heart rate: 
Code I 2.50 0.02 0.01 0* 
Code 2 2.58 0.02 0.010* 
Code 3 2.57 0.02 0.010* 
Code4 0.83 0.44 0.220 
Code 5 0.75 0.46 0.230 
Code6 2.57 0.23 0.115 
* denotes significant P value ( < .05) 
) 
40 
A one-tailed t-test showed a significant difference with an increase in mean sys­
tolic blood pressure reading after calls in codes 1 (cardiac/respiratory), 2 (trauma), and 5 
(routine), with 5 being the largest. Therefore, the conclusion was that the greatest 
increase in systolic blood pressure reading of subjects was working with a routine patient. 
Heart rate increased with codes 1 (cardiac/respiratory), 2 (trauma) and 3 (neurological), 
with 2 being the largest. Diastolic blood pressure measurements with all subjects were 
not significant with paired t-tests. (Table IV). 
County B, C, and D were compared to deter1nine if differences existed according 
to county of work. Analysis demonstrated that regardless of county, stress levels of sub­
jects remains individualized. With county B there was an increase with systolic blood 
pressure reading with code 2 (trauma). This could be because of the severity of the 
situation. Trauma and possible life-threatening situations tend to increase both physical 
and psychological stress for people in this situation. County C had an increase in systolic 
blood pressure with pediatrics. This may be related to stress of dealing with children and 
whether a paramedic had previously dealt with emergencies involving children. The 
increase in heart rate with trauma with county C may be again dealing with life­
threatening situations. County D showed an increase in systolic blood pressure with code 
5 (routine). This may be related to past experiences in which routine calls became more 
complicated. Also, participants may have had greater interaction with other people 
' 
because the severity of the situation was not great enough to necessitate immediately 
leaving the area, thus non-patient people may have increased stress. County D also 
showed an increase in heart rate with code 1 (cardiac/respiratory). This again may be 
explained by perceived severity of the situation. 
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Analysis of variance was completed to deter·mine if number of years a subject had 
been a paramedic made a difference on the stress level for patient care. No significant 
difference in means of blood pressure and heart rate readings were found. The years a 
subject had worked as a paramedic had no relationship with the stress levels associated 
with patient care. 
Overall suggestions include: 
1. There was a sufficient number of counties to represent the rural but not met­
ropolitan areas. 
2. There was representation in all areas of experience. 
3. There was representation for automatic versus manual measurement of blood 
pressure and heart rate. 
4. There were too many variables and too few subjects for the study. 
5. The means of all subjects blood pressure and heart rates increased with all 
types of patient care except gastrointestinal/genitourinary patients. 
6. There was no one type of patient category that increased the subjects systolic 
blood pressure reading in county B, C, and D. 
7. Using ANOVA, there was no significant difference in means of number of 
years experience as a paramedic working with patients in codes I through 6. 
8. Using a one-tailed paired t-test, the most significant increase in mean of sys­
tolic blood pressure for a paramedic is-working with routine patients, while 
the heart rate increased the most with trauma patients. 
Summary 
Even though this st\ldy demonstrated that subjects had an increase in systolic 
blood pressure reading when working with routine patients, the number of subjects was 
extremely small. This study could be used as a pilot study for further research. Analysis 
of data may reveal greater differences with a larger sample. 
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This study demonstrated that a 911 call without an emergency (routine call) 
causes an increase in the stress level of paramedics (via systolic blood pressure readings). 
Also, calls dealing with trauma increase heart rate, which also indicates an increase in 
stress level. 
The implications and recommendations related to the findings will be discussed in 
Chapter V. 
' 
CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
This study examined effects of different types of 911 calls on paramedics' blood 
pressure reading and heart rates. Presented in this chapter are the summary of the study, 
followed by recommendations for further study and implications for nursing. 
Summary of the Study 
This quantitative descriptive study using a convenience sample was undertaken to 
deter1nine which type of 911 call was the most stressful for a paramedic. Heart rate and 
blood pressure readings were used to deter1nine the amount of stress. The conceptual 
framework of Betty Neuman was used to guide the study in the physiological and psy­
chological aspects. The focus of the study was on identifying an increase in blood pres­
sure reading and heart rates of subjects according to various 911 calls. Several studies 
have been conducted previously that showed paramedics are stressed (related to co­
workers, supervisors, shift work, emergency department personnel). No research has 
been conducted to deter1nine if patient care is a factor in the stress of a paramedic's job. 
A data sheet was supplied to all subjects. Collection of demographics included: 
which type ofmonitor was used to measure the blood pressure and heart rate, number of 
years as a paramedic, and cardiac medication. The data sheet also requested subjects to 
record blood pressure readings at the beginning and end of each shift and immediately 
after taking care of a patient in one of the six 911 call categories. 
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Recommendations for Further Study 
Recommendations for further research can be drawn from this study. 
1. Replication of this study with a larger sample size may perhaps yield differ­
ences according to the dependent variables. The large number of dependent 
variables confounded analysis by increasing error. 
2. Replication of this study incorporating subjects from metropolitan and rural 
areas would include broader representation of types of paramedics. Inclusion 
of these areas may also increase the occurrence of more life-threatening 
events. 
3. Shorten the length of the data collection to perhaps two weeks to increase 
response of the paramedics. 
4. Utilize other measurements of stress. 
5. Qualitative study to dete1·1nine what paramedics say is more stressful. 
6. Qualitative study involving anecdotal recordings of verbalizations before, 
during, and after call (subjects would tape record their thoughts). 
7. Have researcher (or associate) travel with EMS call and record observations, 
conversations, and vital signs. 
8. Qualitative study to deter1nine differences in stress via interviews with para­
medics with few years experience (1-2) versus those with more years (8-10). 
9. Study situations of patients with behavioral problems. 
Implications for Nursing 
As a result of this study, recommendations for nursing theory and practice can be 
made. Neuman's System Model focuses on stress and stress reduction and is primarily 
concerned with effects of stress on health (Wesley, 1995). Factors producing stress in 
this study include the actual patient care subjects completed, life-threatening situations 
and the potential loss of life. When subjects became stressed, blood pressure reading 
and/or heart rate increased. This stress must be dealt with constructively because it can 
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become a destructive force that has a negative impact on health, personalities, jobs and 
families (Mitchell and Bray, 1990). 
Results of this study can be applied to stress management. Paramedics, in this 
particular southeastern state, have stress management as a part of the required curriculum. 
This study suggests that this part of the curriculum needs to increase stress management 
with routine and trauma cases. 
Results of this study can also benefit other health care professionals, especially 
emergency department nurses and physicians. As noted earlier, these health care profes­
sionals face life-threatening situations and potential loss of life, as do the paramedics. 
Emergency -departments need to base continuing education programs on stress manage­
ment, especially with these particular patients. The CISD ( critical incident stress 
debriefing) can be very helpful when staff ( emergency departments, emergency medical 
services, first responders) talk and work through the stress of an individual incident. 
A critical incident is a traumatic event that causes an individual to experience 
such strong emotional responses that the usual coping skills are ineffective, such as 
paramedics face daily (Appeleton, 1994). In 1983, Mitchell described one way of 
addressing this stress; a process in which emergency services personnel received support 
after extremely stressful emergency situations. Mitchell called this method of crisis 
intervention ''critical incident stress debriefing'' (CISD), with the goal being to reduce the 
number of psychological ''casualties'' among emergency service personnel (Mitchell, 
1983). CISD is available to all three counties involved in this research study. It is up to 
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the paramedic and other health care professionals to have the initiative to attend a 
debriefing (immediate crisis intervention). 
Findings from this study could also be used to make the public utilize the 911 
system more appropriately. The American Heart Association and the media can support 
the use of 911 and help ''spread the word'' of what constitutes an emergency. What con­
stitutes an emergency? When should someone call 911 for help, as compared to going to 
the emergency department themselves or to their private physician's office? Public 
service announcements need to emphasize the EMT' s part in responding to a 911 call. 
Nurse and other health care professional have a responsibility for seeking stress manage­
ment, whether this be professional help or learning individually what will decrease stress -
levels. It is imperative to keep health care professionals healthy while maintaining the 
health of others. 
After completion of data collection, the researcher of this study approached sev­
eral paramedics and asked why there was such a poor response to participation. The 
responses included: 
1. They felt that their supervisors would not allow them to do their jobs if they 
were stressed. 
2. Several mentioned that they may be fired if someone found out their blood 
pressure would increase. 
3. They felt that their directors wanted them to do the study so they would not 
participate. 
' 
All of these issues were addressed by the researcher prior to the study when the informed 
consents were obtained. The first two statements clearly state they paramedics were 
scared of losing their jobs if they were found to be stressed. The researcher has concerns 
that these paramedics have some denial of stress within themselves and are not using the 
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stress management techniques (CISD, etc). It is already documented that paramedics are 
stressed, this study simply wanted to know if taking care of patients was an issue. The 
last concern stated by some paramedics (directors wanted them to do the study) shows 
that the paramedics may not have good working relationships with directors. This is 
certainly found to be a source of stress previously documented (Hammer et al., 1986; 
Cydulka et al., 1989). 
' 
) 
APPENDICES 
' 
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Appendix A 
Infor1ned Consent Statement 
IRB INFORMED CONSENT STATEMENT 
for 
Project 
Title: Which type of 911 medical call is the most stressful for a paramedic? 
1. You are invited to participate in a research study. The purpose of this study is to 
identify which type of 911 emergency call is the most stressful for a paramedic. If 
you agree to participate, you will be one of approximately 60 subjects participating in 
this research. 
2. The duration for the study will be four weeks. If the paramedic collects the needed 
data (three blood pressure and heart rate recordings in each of the six categories) 
before the four weeks, they may stop the data collection for the study. The 
procedures involved with each subject is the recording of their blood pressure and 
heart rate at the beginning of each shift, after each medical run, and at the end of each 
shift. Each subject will record their own readings onto a data sheet provided by the 
researcher. 
3. The risks of taking the blood pressure and heart rate is minimal. A bruise may be 
produced on your upper arm from the pressure of the cuff. This study might also 
increase your own awareness of your blood pressure, heart rate, and stress level 
which would have a psychological influence. The benefit of this research study are to 
help promote stress management with paramedics and other health care professionals. 
4. I have been given an opportunity to ask questions about this study; answers to such 
questions (if any) have been satisfactory. Please contact the researcher for further 
questions at any time. Susan Schriefer: work (704) 696-4270; home (704) 628-0080. 
5. You, the subject will have the responsibility of keeping your records for four weeks. 
The researcher has explained the procedure for completing the data sheet. After 
giving the records to the researcher, they will be kept confidential. No one, including 
EMS supervisors will have access to the data sheets. If the results of the study are 
published, I will not be identified. I understand that the results of the study may be 
submitted in a group format to the Buncombe, Henderson, Polk, and Haywood county 
emergency medical services and to any education institution upon written request. 
6. This study poses no potential for injury. 
7. I understand that this research study is voluntary. I can withdraw from the study at 
any time without questions, penalty, or without fear of changing the researchers 
interest. Such withdrawal will not affect my job status. 
Subject's initials ____ 
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Page 2 of informed consent 
8. In consideration of all of the above, I give my consent to participate in this research 
study. 
I acknowledge receipt of a copy of this infor1ned consent statement. 
Subject' s signature: _________________ Date: _____ 
Signature of witness: ________________________ 
Signature of investigator: _______________________ 
' 
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Appendix B 
Data Sheet 
EMT-P not participating, __ OscilloMate 920 __ Mini Pack 911__ 
Number of years as paramedic: 0-1__ 2-5__ 6-1 0 __ 11-15 16-20__ over 20__ 
Are you presently taking a cardiac medication? yes__ no___ 
BP (left)_ (right)_ 
Day__BP___HR__Beginning of shift Day__BP___HR__End of shift 
Day__BP___HR__Beginning of shift Day__BP___HR__End ofshift 
Day__BP___HR__Beginning of shift Day__BP___HR__End of shift 
Day__BP___HR__Beginning of shift Day__BP___HR__End of shift 
Day__BP___HR__Beginning of shift Day__BP___HR__End of shift 
Day__BP___HR__Beginning of shift Day__BP___HR__End ofshift 
Day__BP___HR__Beginning of shift Day__BP___HR__End of shift 
Day__BP___HR__Beginning of shift Day__BP___HR__End of shift 
Day__BP___HR__Beginning of shift Day__BP___HR__End of shift 
Day__BP___HR__Beginning of shift Day__BP___HR__End of shift 
Day__BP___HR__Beginning of shift Day__BP___HR__End of shift 
Day__BP___HR__Beginning of shift Day__BP___HR__End of shift 
Code I (Cardiac/Respiratory) Code 4 (Pediatric) 
Day__BP___HR__ Day__BP___HR__ 
Day__BP___HR__ Day__BP___HR__ 
Day__BP___HR__ Day__BP___HR__ 
Day__BP___HR__ Day__BP___HR__ 
Code 2 (Trauma) Code 5 (Routine) 
Day BP HR Day BP HR 
Day BP HR Day BP HR 
Day BP HR ' Day BP HR 
Day BP HR Day BP HR 
Code 3 (Neurological) Code 6 (Gastrointestinal/Genitourinary) 
Day__BP___HR__ Day__BP___HR__ 
Day__BP___HR__ Day__BP___HR__ 
Day__BP___HR__ Day__BP___HR__ 
Day__BP___HR__ Day__BP___HR__ 
) 
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Appendix C 
Codes 
CARDIAC/RESPIRATORY 
code 1 
asystole 
ventricular fibrillation or pulseless ventricular tachycardia 
pulseless electrical activity 
atrial fibrillation/flutter with rapid ventricular response 
supraventricular tachycardia 
bradycardia 
external cardiac pacing 
ventricular ectopy 
suspected myocardial infarction 
cardiogenic shock 
pulmonary edema 
ventricular tachycardia 
anaphylaxis 
' 
asthma 
chronic obstructive pulmonary disease 
pulmonary embolus 
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TRAUMA 
code2 
hypovolemic shock 
chest wound 
tension pneumothorax 
head or spinal injuries 
hemodynamically unstable 
1 proximal bone or 2 or more distal bone fractures 
ejection from vehicle 
death in accident 
hypother1nia 
burns 
drownings 
falls > 20 feet 
vehicle roll over 
' 
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NEUROLOGICAL 
code3 
altered level of consciousness 
suspected overdose or poisoning 
seizure (active or post-ictal) 
suspected cerebral vascular accident 
head or spinal injuries 
' 
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PEDIATRIC 
code 4 
age 16 or less 
any suspected injury, illness, or disease 
56 
ROUTINE 
code 5 
no ACLS measures 
hemodynamically stable 
' 
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GASTROINTESTINAL/GENITOURINARY 
code 6 
gastrointestinal bleed 
nausea 
vomiting 
diarrhea 
abdominal pain 
urinary symptoms 
OB-GYN (not trauma related) 
' 
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Appendix D 
Approval Letter 
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CLEMSON 
UN1 2' E.RS1T'Y 
DEPARTMENT OF RESEARCH SERVICES 
July 11, 1996 
MEMORANDUM 
TO: Susan P. Schriefer 
Nursing 
FROM: Harold E. Farris, Jr., Chair 
Clemson University lnstituti eview Board (IR 
SUBJECT: Human Subjects Proposal #96-164, entitled: 
Which Type of 911 Emergency Medical Call is the Most Stressful for a 
Paramedic? 
The above proposal was reviewed by the Clemson University Institu­
tional Review Board (IRB) using the expedited form of review, and it was 
approved on July 9, 1996. 
, 
In accordance with our assurance, approved by the Public Health Ser­
vice, this project will be subject to continuing review. 
Please keep in mind that the Institutional Review Board requires that 
you notify this office immediately of any problems encountered or any modifica­
tion of this study. This is mandated by the Code of Federal Regulations, Part 
46.103, Part (b), (4), (iii). 
In the event that this project is part of a graduate study, please fill out 
the enclosed Continuing Review Form at the completion of your study and 
send it with a copy of the Protocol and the Informed Consent Statement to the 
IRB at 300 
Brackett Hall. 
HEF:bhw 
300 BRACKETT HALL • BOX 345708 • CLEMSON SOUTH CAROLINA 29634-5708 • TELEPHONE 803/656-1849 • l=AX 803/656-0881 
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UNIVERSITY 
October 7, 1996 
MEMORANDUM 
TO: Susan P. Schriefer 
Health Science 
FROM: Harold E. Farris, Jr., Chair 
Clemson University lnstituti n Review Board (IR 
SUBJECT: Continuing Review of Human Subjects Proposal# 96-164 entitled: 
Which Type of 911 Emergency Medical Call is the Most Stressful for 
a Paramedic? 
Thank you for keeping the IRB informed of the necessary 
modifications in your above mentioned study. 
The continuing review report on the above mentioned research project 
was examined by the Institutional Review Board (IRB) using the expedited review 
process, and this project is now approved. The approval date for this study is 
October 3, 1996. 
In accordance with our assurance, approved by the Public Health 
Service, this study will be subject to continuing review. 
Please keep in mind that the Institutional Review Board Requires that 
you notify this office immediately of any problems encountered or of any proposed 
changes to this study. This is mandated by the Code of Federal Regulations, Part 
46.103, Part (b), ( 4), (iii). 
HEF/bhw 
RESEARCH COMPLIANCE 
3C'C Brackett Hall Bux 345708 Clemson, SC 29634-5708 
-\n1mal Re~~:irch C0mm1rree 864.656.4538 lnst1tut1onal Rt'vte,v Board & lnstttuttonal B1osatery Committee 864.656.0636 F.;\X 364.656.0881 
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HE ERSON COUNTY 
EMERGENCY MEDICAL SERVICES 
R. THOMAS ED~fUNDSON, Director 
8 1 0 NORTHJUSTICE STREET TERRY B. LAYNE, Assistant Director 
HENDERSO NVII.I ,E, NC 2.8 7 3 9 
GREG E. GoRE. Training Officer 
TEI EPHONE: (704) 697-482.7 
FAX (704) 696-0737 
27 May 1996 
Susan P. Schriefer, RN, B.S.N. 
225 Kanbeth Walk 
Fairview, NC 28730 
~s. Schriefer, 
This letter is in response to your request to use Henderson 
Councy EMS personnel to participate for your thesis. I 
understand the theme of your thesis is "Which type of emergency 
•::all is rr.ost stressful. " Due to the nature of the TJJork, stress 
levels vary and I appreicate your concern. 
There should not be any problem with you requesting 
assistance from our para~edics in order for you to complete your 
thesis. Prior to scheduling meetings with the personnel please 
contact me so I can advise shift supervisors and personnel. 
I understand that you will be sharing the results of your 
thesis with the personnel who participate, I would also like to 
have a copy of your findings. 
If you have any questions concerning this matter please 
notifv me. Thank you for wanting to include our service in your-
Sincerely, 
--z;:;~✓ 
Terry Layne, Assistant Director 
Henderson County EMS 
- . ' , 
' 
wp6\persor.el\thesis.sps 
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HAYWOOD COUNTY EMS 
Marty Stamey, NREMT-P, BS Telephone (704) 452-4770 
EMS Director Fax (704) 452-6725 
215 North Main Street 
Waynesville, NC 28786 
September 2, 1996 
Susan P. Schriefer, RN.,B.S.N. 
225 Lambeth W a1k 
Fairview, N.C. 28730 
Dear Ms. Schriefer: 
Haywood County Emergency Medical Services grants you pe111tission to use willing full­
time paramedics in your graduate thesis titled: Which type of911 emergency medical call 
is the most stressful for a paramedic?. Your letter ofintent meets our requirements for 
confidentiality. 
We look forward to meeting with you on September 9 at the Hi-Tech Center during our 
staffmeeting. 
Thank you, 
Marty . Stamey 
EMS Director 
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POLK COUNTY EMERGENCY MEDICAL SERVICES 
P.O. BOX 308 • COLUMBUS, NORTH CAROLINA 28722 • TELEPHONE (704) 894-3067 
Susan P. Schriefer, R.N., B.S.N. 
225 Lambeth Walk 
Fairview, NC 28730 
Dear Ms. Schriefer: 
On behalf of Polk County EMS, I would like to thank you for the opportunity to participate in your 
graduate research project. I think this is a worthwhile project and will gladly permit you to use 
any data obtained from the Paramedics of Polk County EMS in your study. 
If you need additional information, please do not hesitate to contact me. 
Sincerely, 
James 0. Rice, Jr. 
EMS Director 
' 
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County ofBuncombe 
E~IERG ENCY MEDICAL SER VICES 
EMERGENCY OPERATING CENTER 
35 WOODFIN STREET 
ASHEVILLE. NORTH CAROLINA 28801 
255-5631 
M. Jcrrv VeHaun
• Director <>f Emergency Sen·ices 
Susan P. Schriefer, R.N., B.S.N. June 7, 1996
225 Lambeth Walk 
Fairview, N. C. 28730 
Dear Susan: 
I received your letter regarding your study, and I have no 
objections to your going ahead with the project. 
If you need to talk to me about the project prior to its 
beginning, please feel free to give me a call. 
I look forward to the results. 
Sincerely, 
' 
~tAILIX<i .\DDRESS: 60 C()URT PL.\Z.\. .-\SIIE\'"ILLE., ~.C. 28801-3561 
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